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主要对 Hi-Nicalon SiC 纤维的力学性能进行系统表征并对 PCS 制备连续 SiC
纤维的烧成工艺进行初步探索。 
对Hi-Nicalon SiC纤维的研究结果表明：①纤维的强度服从Weibull分布，
形状参数 8.2α = ，尺度参数 2.8β = ；纤维的模量服从正态分布 2(268,27 )N ；
纤维的应变服从正态分布 2(0.01,0.0016 )N ；纤维的直径分布服从正态分布
2(13.7,1.2 )N 。②Hi-Nicalon 纤维直径离散系数为 8.9％；应变离散系数为 15.8








与 Hi-Nicalon SiC 纤维相比较，本实验制备的 SiC 纤维的力学性能与
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ABSTRACT 
Hi-Nicalon SiC fibers are commercial continuous high-performance fibers 
prepared by polymer precursor method. They are the critical materials to fabricate 
SiC/SiC composites with high temperature resistance. The fibers properties for 
high temperature will be increased with the oxygen contents reduced, and the 
mechanical properties can be also increased with diameters decreasing and the 
defects reducing. This work is focusing on the systemical characterization of the 
mechanical properties of the Nippon Hi-Nicalon SiC fibers and the primary 
investigation of the pyrolysis technique of the PCS-derived continuous SiC fibers. 
The researched results of Hi-Nicalon fibers show as follow: ①The 
distribution of tensile strength obeys the Weibull Distribution, with the shape 
parameter of 8.2α =  and the scale parameter 2.8β = ; the distribution of the 
modulus, the elongation, and the diameter obey the Normal Distribution of 
2(268,27 )N , 2(0.01,0.0016 )N , and 2(13.7,1.2 )N , respectively. ② The 
scattering coefficient of tensile strength, tensile modulus, elongation and diameter 
are 14.5％, 10％, 15.8％ and 8.9％, respectively. ③The tensile strength values 
depend mainly on diameter and defect of the fibers. The tensile strength increases 
with the diameter decreacing, their Pearson correlation coefficient is –0.62. The 
defects include inner defects and surface defects, and the surface defects can 
cause more serious breakage than the inner defects.  
The pyrolysis and sintering experiments show as follow: ①When the 
pyrolysis temperature is at 1300℃, the tensile strength and tensile modulus of the 
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change a little, they cause little affection to the mechanical properties of the  
fibers. ③The properties of the fibers have no large difference when they are 
sintered under different atmosphere conditions such as Ar and vacuum, while that 
sintered in vacuum atmosphere has a little higher. 
The mechanical properties of SiC fibers fabricated by our lab approach the 
properties of Hi-Nicalon fibers fabricated by Nipppon Carbon Co.. Their XRD 
charts and classical SEM photographs of the section are similar.  
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第一章  文献综述 










1.2 连续 SiC 纤维的研究进展 
连续碳化硅纤维按制备方法的不同分为三种：第一种是化学气相沉积法
(CVD)；第二种是先驱体转化法；第三种是活性碳纤维转化法。就化学气相
沉积法来说，General Technologies 公司于 20 世纪 60 年代中期首先制成
钨芯碳化硅连续纤维。1972 年美国 Textron 公司制备出大直径碳纤维后，该


















先驱体法连续 SiC 纤维的力学性能表征及烧成工艺初探 
- 2 - 
利用有机硅聚合物即聚碳硅烷（Polycarbosilane，PCS）作为先驱体，将 PCS
纺成纤维后经过不溶化处理，再经过高温裂解制得直径很细的高性能碳化硅
纤维。日本碳公司（Nippon Carbon Co.）于 1983 年底完成连续碳化硅纤维批
量生产开发，其商品名为“Nicalon”。1985 年 9 月日本信越化学公司在世界上
首次实现了作为碳化硅纤维原料――聚碳硅烷的正式工业化，在确保原料的
前提下，碳公司从 1985 年 11 月起开始以月产 1 吨的产量正式生产连续碳化
硅纤维。与此同时，日本宇部兴产公司也于 1984 年 4 月在矢岛圣研究基础
上，以低分子硅烷化合物与钛系化合物为原料合成的有机金属聚合物作为先
驱体，采用特殊方法纺丝，采用类同“Nicalon”纤维的制造方法，制成性能优










1.2.1 CVD 法制备碳化硅纤维 
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